X -4 YOSHIKAWA ET AL.: BOTTOM EKMAN LAYER OVER A SHELF
We deployed an acoustic Doppler current profiler (ADCP) on the shelf floor of the ECS, 34 which revealed velocity spirals that basically correspond to bottom Ekman spirals. This 35 allowed us to assume an Ekman balance near the bottom and solve for a time-averaged µ 36 profile that best fits measured spirals in a least-square sense. Together with measurements 37 of dissipation rates of turbulent kineitc energy and density with a microstructure profiler, 38 we also inferred the eddy diffusivity (κ) profile. In the remainder of this paper, data are 39 described in section 2, measured current structures and estimated profiles of µ and κ are 40 described in section 3, and concluding remarks are given in section 4. 
Data
An ADCP was deployed at two stations ( Fig. 1 
46
At station 1 (2), velocities were measured from 4.6 (2.6) m to at least 80 (30) m height above the bottom with a 2 (1) m bin size. Both ADCPs were set in a trawl-resistant 48 bottom mount (Floating Tech, AL200) to minimize unfavorable damage from trawling.
49
Ping intervals were less than 3 s. The hourly averaged velocity was used in this study.
50
Tidal harmonic analysis of the hourly velocity was performed to obtain tidal harmonic 
where 
Vertical Profile of Eddy Viscosity
Although the measured and theoretical hodographs are similar, the differences are not 88 small if velocities at each depth are compared. This is due mainly to the unrealistic 89 assumption of the constant eddy viscosity.
90
In this study, we estimated µ profile from the measured velocity profiles. Here, the time- µ can be estimated by solving the Ekman equation written as
where w E = u E + ıv E is each boundary-layer rotary component of the current with fre-94 quency ω. The boundary condition we use is
The boundary layer component of the velocity (w E ) was defined as the measured velocity currents is determined such that the root-mean-square difference between w M and w I is 103 minimized above z T .
104
We assume that turbulence in the bottom Ekman layer is local and µ is represented 105 by real numbers. Thus, there are a total of 10 equations (x and y components (real and 106 imaginary parts, respectively) of the equations for ω = 0 (the mean current), ±ω 1 (the 107 diurnal tidal currents), and ±ω 2 (the semidiurnal tidal currents)) for a single profile of 108 µ(z). Thus, the least-squares technique can be used to estimate µ(z).
109
Given that km is the number of vertical grid levels and mm (= 10 × km× the number 110 of datasets) is the total number of Ekman equations, the finite-difference version of equa- of overlap a few meters thick. The exponential decay was slightly faster at station 1 than 141 station 2, perhaps due to a difference in density stratification between two stations.
142
We also estimated µ profiles for spring and neap tides separately. In this estimation, major-axis amplitudes at spring tide were 1.7 (= (2.9) 1/2 ) times those at neap tide. 
